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Abstract:

This study was designed to investigate the relationship between the
relationship between sustainable supply chain management practices and the
product’s quality in public, private and international pharmaceutical
companies in Egypt. The instrument of collecting data for this study was a
questionnaire. The questionnaires were distributed mainly among personnel
engaged in the jobs related to SCM or OM (such as CEO, president,
directors, supply chain managers, operations managers, Research and
Development managers, general managers, supervisors and senior staff),
who possess sufficient knowledge about SSCM and organizational culture
in different pharmaceutical companies located in Egypt, by introducing hard
copy in these companies or soft copy through an online link that contains
the questionnaire items translated into Arabic via personnel Email, LinkedIn
or even via what’s app. among the sample units between the period from
August 2021 to October 2021.

The results supported the relationship between Sustainable supplier
management (upstream), Sustainable operations and risk management (focal
company), Other sustainability practices and the product’s quality. On the
other hand, the results didn’t support the relationship between Pressure &
incentive management (downstream) and the product’s quality. Based on
these results, the researcher proposed a number of recommendations for
managers aiming to push the sustainability agenda are revealed in the final
point by providing information to SC managers on the most conducive
practices that their peers consider to be important in general, also by
providing practitioners with a better knowledge of the scope of both the
challenges and opportunities associated with long-term supply chain
management and finally providing a roadmap for tackling sustainability
concerns and developing successful SSCM for practitioners.
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Introduction

Supply Chain Management (SCM) is a broad topic and has been
examined by researchers from different angles in the last years. One
prominent research field is sustainability in SCM, namely Sustainable
Supply Chain Management (SSCM).

Both research and practical implementation have been growing steadily
in the last decade in this specific area (Seuring and Muller, 2008a; Carter
and Easton, 2011; Ahi and Searcy, 2013). Among others SSCM allows
companies to implement corporate responsibility practices and achieve a
higher efficiency in logistics performance and resource usage (e.g., Gold et
al., 2010; Carter and Easton, 2011) while pursuing the three dimensions of
sustainability, i.e., economic, social and environment goals.

One driver for such corporate action is constant changes in supply chain
configurations, which have raised concerns about how and whether this
could contribute to sustainability (Halldorsson et al., 2009) and demanding
strategic actions being taken. This offers a link into another field of
management research, i.e., the competitive capabilities approach that firms
employ to reach a competitive advantage.

Business capabilities are a combination of business processes, people
(organization, knowledge and skills, culture), technology solutions, and
assets (facilities, funds, etc.) aligned by strategic performance objectives.
Capabilities are the building blocks of the enterprise and they have
relationships to each other and to the environment. Together, people,
process, technology and performance management yield a capability that
has quality characteristics. These quality characteristics are important in
driving the capability design process (Porter & Kramer, 2006). It is the
organization’s ability to perform better than competitors using a distinctive
and difficult to replicate set of business attributes. Capability is a capacity
for a set of resources to interactively perform a stretch task (Porter &
Kramer, 2006).

According to the new resource-based view of the company, sustainable
competitive advantage is achieved by continuously developing existing and
creating new resources and capabilities in response to rapidly changing
market conditions. Among these resources, in the new economy,
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competitive capabilities represent the most important value-creating asset
(Porter & Kramer, 2006).

Section 2 reviews relevant literature. Section 3 outlines the research
methodology applied in this research. The results of data analysis are shown
in Section 4. Section 5 discusses theoretical and managerial implications
before Section 6 displays limitations and suggests future research.

1. Literature review and conceptual framework
1.1SSCM practices

Sustainability has become an instrument for large companies to subsume
diverse company initiatives pertaining to CSR, environment, and
profitability. It provides companies a way to align their CSR and
environmental efforts with profitability. Originally, the concept was
conceived as being broader in scope (Elkington, 1998), the Brundtland
Report of the World Commission on Environment and Development
(WCED, 1987) as: “the development that meets the needs of the present
without compromising the ability of future generations to meet their own
needs” (Carter & Rogers, 2008).

Elkington (1998) presents sustainability as having three ‘pillars’—
economic, environmental and social—with overlapping zones. Such
overlapping zones are helpful for a company because it can report initiatives
as serving the environmental (or social) cause even when these are
economically motivated. Indeed, the most commonly reported initiatives in
companies’ sustainability reports are about the reduction in energy
consumption. However, the focus on overlaps avoids the awkward question
of how to make trade-offs between profitability and social objectives (Pagell
& Shevchenko, 2014). In the twenty-first century, this concept played a
fundamental role in the supply chain of the companies.

Supply Chain Management (SCM) is described as the management of
exchange of information and materials in logistics process that continues
from raw materials procurement to delivery to the customer. In this process,
a large number of suppliers, manufacturers, and customers are involved.
SCM must be responsive to the flow of material in the supply chain and its
relevance to the society and the environment. In this case, the response of
supply chain management to three issues of environment, economy and
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society makes up the core concepts of sustainable supply chain
(ChardineBaumann & Botta-Genoulaz, 2014).
Figure (1) Sustainability Concept-Triple bottom line

It is essential that manufacturing companies move towards sustainable
supply chain and respond to the environment. Environmental conditions
have forced companies to implement sustainability strategies. Sustainability
is not only good for the environment and society, but also for organizational
economic health as it enables organizations in reducing risks, avoiding or
reducing waste generation, increasing material and energy efficiency, and
innovating by creating new and environmentally friendly products and
services (Beske et al., 2014).

The SSCM emerged through incorporation of sustainability concepts
into traditional supply chain management has started to attract increasing
attention from both scholars and practitioners in recent years. The SSCM
allows companies to implement corporate responsibility practices and
achieve a higher efficiency in logistics performance and resource usage
(Carter & Easton, 2011) while pursuing the three dimensions of
sustainability, that is, economic, social and environment goals (Beske &
Seuring, 2014).
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Although SSCM has been recognized by many enterprises, the practice
of SSCM has not been widely promoted in the business community, mainly
because of the large investment in these practical activities, but the return of
investment cannot be guaranteed (Linton et al.,, 2007). In addition,
companies implementing SSCM practices will not only face the lack of
green resources related technologies and capabilities, but also need to
address a complex range of sustainable supply chain relationships (Matos &
Hall 2007).

1.1.1Sustainable supplier management (upstream)

Extant literature offers a number of definitions of sourcing, for example,
sustainable sourcing is “a process of purchasing goods and services that
takes into account the long-term impact on people, profits, and the planet”
(Mulani, 2008). Another definition states that strategic sourcing is the
management of “the firm’s external resources in ways that support the long-
term goals of the firm” including sustainability (Wisner et al., 2014, p.105).
While, yet another definition postulates that ethical sourcing is the process
that accounts for “the public consequences of organizational buying or bring
about positive social change through organizational buying behavior” (Leire
& Mont, 2010, p. 29).

Sourcing, especially from suppliers in developing countries, can be risky
as suppliers’ sustainability issues — e.g., safety, social and/or environmental
violations — could expose the buyer to negative publicity, product boycotts,
brand degradation, lower employee morale, and ultimately reduce sales and
profits (Wisner et al., 2014). Therefore, businesses have to manage not only
their own social and environmental impact but an impact of an entire supply
chain (Porter & Kramer, 2006), where a focal firm bears the major
responsibility for an entire supply chain network because supplier’s
performance can greatly affect the buyer’s performance and reputation
(Leire & Mont, 2010).

Also, the green degree of final product is related to manufacture’s
production process, environment management factors, most importantly, it
is decided by the green degree of raw materials provided by suppliers.
Therefore, to provide green products that make customers satisfied and
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promote the operation of the Green Supply Chain (GSC) effectively for
manufacturer, one of the key steps is to purchase the suitable green raw
material from its suppliers. In actual operation of GSC, manufacturers could
usually detect the green degree of raw material or intermediate goods easily
for green products which have low technical contents (the green degree
involves the manufacturing technology of intermediate goods or final
product, the R&D capability of green technology, material’s components
and so on) (Samir, 2007).

Another important, and sometimes overlooked, component of
sustainable product design is packaging. Packaging is used to sell, inform,
contain, protect, preserve, and transport products (Soroka 1999). After
product use, all packaging joins the waste stream.

The main role of packaging is to prevent a product from damage but at
the same time packaging must be simple, light on material use, and designed
for reuse or recycling (Shi et al., 2012). Designing product that allows use
and reuse of its components throughout a product lifecycle is an important
step in achieving sustainability (Shi et al., 2012)

1.1.2 Sustainable operations and risk management (focal company)

Kleindorfer et al. (2005) defined sustainable operations management as
a set of skills and concepts which facilitates structure and management of
business processes aimed at balancing economic performance with the
impact of operations on people and planet. Evolution toward sustainable
operations, while may include a variety of environmental and social
practices, e.g., Environmental Management Systems, Eco-design, Health
and Safety, (Gavronski et al., 2011; Zhu et al., 2012; 2013;), must focus on
development of both, sustainable product and sustainable process
(Kleindorfer et al., 2005).

Sustainable process design addresses environmental friendliness of the
processes (Narasimhan & Schoenherr, 2012) and is associated with waste
reduction (e.g., reduction of time, material, resources), reuse,
remanufacturing, and recycling. Sustainable process design defines efficient
production methods and, therefore, is concerned with limiting and ideally
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preventing inefficient use of materials, energy, and resources (Hart, 1995).

In general, the broad definition of green manufacturing is a process or
system which aims to promote sustainability and to reduce the
environmental impact by minimizing our dependency on natural resources
and driving down pollution by intelligently recycling waste or through
developing green products (Dornfeld, 2013).

1.1.3Pressure & incentive management (downstream)

As found by Reference (Bhakoo et al., 2012), vendor-managed
inventory is likely to work well for products with high and stable demand,
which are not subject to highly-regulated environments, and when spatial
complexity is low, the distance between organizations is not excessive and
does not put supply at high risk of breakdown. Similarly, the use of hybrid
stockless systems has been recommended. This involves the delivery of
high-volume products directly to points of care and low-volume products to
central stores (Bhakoo et al., 2012). A completely stockless system is ideal
for removing central stores and releasing space (Landry & Philippe, 2004),
but may fail in a remotely-located organizations in which response times
might be significant (Bhakoo et al., 2012). Managing inventories and
thereby controlling the material flows through a facility, or network of
facilities, is a matter of key importance in achieving efficient supply chains.
Inventory management may also involve strategic decisions regarding
design of distribution and production networks, facility location,
procurement, supplier selection, choice of product range, etc.

1.1.40ther sustainability practices

Green product innovation (GP1)and design

Accordingly, GPI involves the design of energy-efficient innovative
products and the use of ecofriendly or recovered materials or both as input
measures in the production process (Amores-Salvado et al., 2014). Similar
to conventional innovations, GPIs also bring new knowledge, resources, and
technologies to firms to make the necessary adjustments to changing
customer's tastes and demands and to institutional expectations (Zhang et
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al., 2021). Customers are now becoming aware of the detrimental effects of
the products they consume. In consequence, they are asking for and
switching to less polluting products with a better lifespan (Chen, 2008).

Similarly, there is mounting pressure on firms from governmental
regulatory bodies, nongovernmental agencies, rival firms, and indeed the
media to switch to environmentally friendly products. Collectively, all
stakeholders are pushing organizations to adhere to green labelling, adopt
the certifications from the international organization for standardization
(ISO), and make public disclosures related to the use of materials and
energy in their production processes (Amores-Salvado et al., 2015).
Consequently, organizations are becoming increasingly interested in
adopting GPI. Ever since sustainable development goals came into force,
sustainability has taken center stage in the innovation process. As a result,
firms are feeling increasing pressure to develop sustainable products
(Hofman et al., 2020). While innovation has always remained a critical
success factor for firms across industries, producing greener products has
become normal.

ISO 14001 environmental management system

The International Organization for Standardization (ISO) is continuously
developing management standards that address environmental issues in
organizations; consequently, the growing ISO 14000 family now includes,
among others: environmental management systems, environmental
performance indicators, life cycle assessments, eco-labels, and product
design (ww.iso.org for more details). One of the most widely utilized
standards is the environmental management system (EMS) standard 1SO
14001, which was introduced in 1996 and updated in 2004 (En 1SO 14001,
2004). According to Potoski and Prakash (2005), the promise of ISO 14001
is that if a participating organization adheres to the requirements of the
standard, it will increase the chance to reduce its environmental impacts
relative to non-participating organizations.

The aims to comply with legal requirements and to create a systematic
management system have been reported as important driving forces for
companies to implement ISO 14001 (Rivera-Camino, 2001; Raines
Summers, 2002). Also for companies that are not directly affected by
environmental legislation, the ISO 14001 certificate can be a way to comply
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with customers’ environmental requirements (Hillary, 2004). The business
opportunities of ISO 14001 can be illustrated by a study of Swedish
companies where the implementation of the standard was motivated by the
potential gains, such as improved corporate image, market advantages and
satisfying customer requirements (Poksinska et al., 2003).

Public pressure is another example of an important driving force for the
implementation of 1SO 14001 in companies (Rondinelli et al., 2000). In this
respect consumers are a large and powerful group that affects the overall
environmental management strategies of companies and encourages the
implementation of ISO 14001 (Anton et al., 2004). Bansal and Bogner
(2002) found that 1ISO 14001 provided credibility and helps to increase the
confidence of customers of retailing companies.

Corporate Social Responsibility

Corporate Social Responsibility was first proposed by a western scholar
Sheldon in 1924, since when the definition and connotation of CSR had
been debated heatedly and even today there is no agreement (Li & Wei,
2014). There are two core arguments: one is whether companies should bear
their social responsibility. This debate lasts until the 1990s and a consensus
has been reached, that is, companies should take social responsibility (Yan,
2011). The other argument is what kind of social responsibility they should
bear, which is an important research point both in the academic and
practical world. As this dispute encompasses not only theoretical studies on
economy, law and ethics, but also practical explorations on relevant
institutions, therefore, even today there is no settled answer.

At present, there are scholars in the fields of management, economics,
law, sociology, ethics, etc., studying CSR institution in academia, but
scholars in the field of law and management are engaged in more specific
and in-depth discussions. As the field is different, the angle of view is not
the same. Scholars in the field of law, sociology, and economics focus on
the problems and suggestions of the existing CSR institution from national
macro-perspective, while scholars in the field of ethics and management,
from a micro-perspective, tend to explore the enterprises’ internal
management of social responsibility system, the external impact of social
responsibility system on enterprises and the functional mechanism of the
system promoting corporate social responsibility (Liu & Huang, 2017).
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1.1.5Product Quality

Competitive advantage is the extent to which an organization is able to
create a defensible position over its competitors (McGinnis & Vallopra,
1999; Porter, 1985). It comprises capabilities that allow an organization to
differentiate itself from its competitors and is an outcome of critical
management decisions (Tracey et al., 1999). The empirical literature has
been quite consistent in identifying price/cost, quality, delivery, and
flexibility as important competitive capabilities (Tracey et al., 1999). In
addition, recent studies have included time-based competition as an
important competitive priority.

Research by Handfield and Pannesi (1995) identifies time as the next
source of competitive advantage. On the basis of prior literature, Koufteros
et al. (1997) describe a research framework for competitive capabilities and
define the following five dimensions: competitive pricing, premium pricing,
value-to-customer quality, dependable delivery, and production innovation.

competitive capabilities represent the manufacturer’s actual, or
‘realized’, competitive strength relative to primary competitors in its target
markets (Stalk et al., 1992; Ward et al., 1994). A significant body of prior
empirical research indicates that capabilities such as quality, delivery,
flexibility, and/or cost contribute positively to business performance, either
acting alone or in concert with other capabilities (see, e.g. Vickery et al.,
1993, 1994, 1997; Ward et al., 1994).

How to identify sources of competitive advantage has been a question
for researchers and firm managers for decades. Barney (1995) refers to
SWOT (Strengths, Weaknesses, Opportunities and Threats) analysis, and
believes this has long been an interesting task for firms. The analysis helped
firms to better understand their sources of competitive advantage.

According to the research of Barney (1995), firms should consider four
important questions about their resources and capabilities while creating the
analysis that will help them try to gain competitive advantage: the question
of value, the question of rareness, the question of imitability and the
question of organization. Peteraf (1993) reports that resources which are the
basis of a company’s strategy must meet four conditions if firm will gain
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competitive advantage: resource heterogeneity, ex post limits to
competition, imperfect resource mobility and ex ante limits to competition.

1.1.6The question of value

Barney (1995) writes that the question of value is the first question to be
asked by managers while evaluating competitive capabilities. In other
words, the question is whether the firm’s resources and capabilities add
value. Also capabilities may have added value in the past, but that changes
in customer tastes, industry structure or technology, for instance, may have
reduced the value. Therefore “one of the most important responsibilities of
strategic managers is to constantly evaluate whether or not their firm’s
resources and capabilities continue to add value, despite changes in the
competitive environment” (Barney, 1995, p. 51). The answer links the
analysis of internal resources and capabilities with the environmental
analysis. Logistics managers try continuously to create value for their firms
by optimal equipment utilization. The importance of this need can be
exemplified in the existence of the many transportation systems that have
arisen to help firms create more efficient transportation solutions
(Olavarrieta & Ellinger, 1997).

Logistics distinctive capability as a valuable resource is defined as:
(Novack, et al., 1992, p. 236): “...the creation of time, place, quantity, form
and possession utilities within and among firms and individuals through
strategic management, infrastructure management, and resource
management with the goal of creating products/services that satisfy the
customer through the attainment of value.”

Olavarrieta and Ellinger (1997) write that firms’ increased interest in
efficient consumer
response initiatives, just-in-time supply programs and quick response
systems show that logistical distinctive capabilities are rising as valuable
factors in the development of customer-oriented corporate strategy.

These kinds of programs tend to give logistics a position as a strategic
resource, aimed to render customer satisfaction through inventory
availability, timely delivery and less product failure or returns. Lambert &
Stock (1993, p.13) also discuss customer satisfaction. In their own words,
“Each element of a firm’s logistics system can affect whether a customer
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receives the right product at the right place in the right condition for the
right cost at the right time”. Peteraf (1993) discusses heterogenic resources,
which means that characteristics of resources vary between companies. It
can also be a base for competitive advantage to exist. Companies endowed
with those kinds of resources are able to compete in a marketplace and to
better meet customer need.

1.1.7The question of rareness

If a firm’s resources and capabilities are considered to be valuable,
another question is if they are rare among competing firms. Barney (1995)
points out that they must be rare to be a source of competitive advantage, at
least for a temporary time. Peteraf (1993) discuss ex post limits to
competition; if a resource will provide a long-term comparative advantage
for a company, there must be a limited number of other companies with the
same resources.

1.1.8The question of imitability

When the firm’s resources and capabilities are considered to be both
valuable and rare, it means that the firm can gain at least a temporary
competitive advantage. The question of imitability addresses whether
competing firms meet cost disadvantage by imitating the resources and
capabilities. Barney (1995) feels that it would be possible for a company
that controls these special abilities to gain sustainable competitive
advantage. Further, there are two ways in which imitation could occur
through (duplication and through substitution). Duplication means that a
firm tries to imitate another firm and build the same kind of resources.
Substitution means that a firm tries to substitute one kind of resource with
other kind of resource.

Barney has found that there is a special reason why some of these
internal attributes of firms could be costly to imitate. Barney (1995, p.53)
groups them in three parts:

e The importance of history in creating firm resources

e The importance of numerous “small decisions” in developing,
nurturing, and exploiting resources
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e The importance of socially complex resources

In the importance of history, Barney includes the firm’s abilities, skills
and resources which have become unique to them through their particular
history. Barney (1995) also reflects how the unique mix of experiences,
personalities and relationships that may exist only in single firms can affect
these resources and capabilities. In the importance of numerous small
decisions, Barney discusses that a firm’s competitive advantage more often
seems to be a result of numerous small decisions, which have affected the
firm’s resources and capabilities in a positive way. Further, Barney (1995)
points out that the results of small decisions are essentially more difficult for
competing firms to imitate than big decisions. Big decisions are often easier
to describe, as well as more obvious. In the importance of socially complex
resources, Barney includes phenomena in firms like culture, friendship,
reputation, teamwork and trust. All of these are difficult for competing firms
to imitate (Barney, 1995).

Duplication may take place when firms try to imitate other firms’
routines, after
observing them and finding them to be successful, such as emulating
routines
concerning how to produce a better product. The imitator normally cannot
make perfect observations about what they want to duplicate, which might
lead to difficulties if problems would arise in the copy. Resolving the
problems would be impossible since there is no possibility for a closer
inspection of the original (Nelson & Winter, 1991). According to Rumelt
(1984), companies may try to create isolating mechanisms for the purpose
of stopping or delaying new actors from entering the market. New actors
should face several competitive disadvantages compared with already
established companies.

Companies can benefit from the isolating mechanisms when battling
against the
potential risks. For example, if a company has exquisite information (special
information) of potential suppliers in new geographical areas, they can feel
safer against the risks of changing trade regulations (Changes in law, tax
and regulations) in the current supplier base. Another example can be the
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customer relations (Consumer and producer learning), with a co-operation in
product design phase, the company will increase the possibilities to quickly
find out eventual changes in customer tastes.

Peteraf (1993) describes imperfect resource mobility. It helps companies
to achieve sustainable competitive advantage, because they limit other
companies’ possibilities to copy or transfer important resources. Often it is
not meaningful to copy or transfer a single resource as it decreases in value
when it is not used in the right environment. Ex ante limits to competition is
also important, if the competition about a resource is too intensive, the costs
for acquiring it may be higher than the obtained value. Olavarrieta and
Ellinger (1997) mean that many logistics researches have pointed out the
difficulties in copying firms’ distribution and logistics systems.

Distinctive logistics capabilities may involve a complex combination of
organizational routines, people skills, knowledge and physical assets. They
also refer to a study, which shows that it is possible to design distribution, as
a unique offering that cannot be duplicated by competitors. Lambert &
Stock (1993) describes firm’s logistics systems as proprietary assets that
theoretically should be listed as intangible assets on the corporate balance
sheets. They also mean that competitors cannot easily duplicate the
logistics.
1.1.9The question of organization

According to Barney (1995), when a firm has identified their resources
and capabilities as valuable, rare and difficult to imitate, they must also be
well organized to fully realize their competitive potential. Among
organizational components there are reporting structures, management
control systems and compensation policies. These components may lead to
competitive advantage, not isolation, but in combination with other
resources and capabilities. Prahalad & Hamel (1990) explain that the real
sources of advantage can be found in the management. To enable a business
to adapt quickly to a changing environment, the management has to
consolidate corporate-wide technologies and production skills into
competencies.

Olavarrieta and Ellinger (1997) mean that despite a growing
understanding for logistics as powerful strategic sources of sustainable
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competitive advantage in marketing and management literatures, problems
remain. Many firms still regard logistics functions as a separate part of their
business, whose activities are distinct from the rest of the firms’ activities.
Therefore, many firms have not paid what is deserved attention to the
strategic role of logistics. Olavarrieta and Ellinger (1997) point out that
firms’ logistics capabilities can be valuable, rare and difficult to copy.
Consequently, they could become strategic resources among firms in the
same industry. Further, Olavarrieta and Ellinger (1997) discuss the problems
logistics managers may face when determining which capabilities or service
performance areas they should focus on or develop in advance.

When creating customer value through logistics they need to react
quickly to the rapidly changing world, customer needs and continuously
shifting expectations. Competitors, technology, legislation and regulation
are other areas that may impact logistics and how some firm serves
customers. Olavarrieta and Ellinger (1997) state that logistics managers
should be allowed to participate in decisions and issues related to, for
example customer needs, information processing, production and
technology. Christopher (1998) explains that effective logistics management
can help firms gain competitive advantage, under circumstances where the
logistics systems are designed on the basis of customer needs. Supply chain
management can be seen as an extension of logistics management.

Product Quality

Quality refers to the extent to which the manufacturing enterprise is
capable of offering product quality and performance that creates higher
value and would fulfill customer expectations. Quality gauges the capability
of the firm to design and produce products that would fulfill customer
expectations (Hall et al., 1991). Quality is expected to have significant
effects on competitive price and premium price capabilities. Higher quality
levels usually lead to lower costs, and lower costs allow firms to compete on
prices (Garvin, 1984). Philips et al., (1983) found that higher perceived
quality was indeed related to higher market share and lower costs. Fine’s
(1983) results indicated that costs declined more rapidly for firms that
produced high-quality products than for firms that produced low-quality
ones.
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Ferdows and De Meyer (1990) results showed that conformance
quality was significantly related to delivery dependability but not with
production cost and overhead cost. Sluti (1992) found that conformance
quality had a positive relation with delivery dependability. As a company
meets customer expectations, they tend to have fewer product returns, fewer
defects and warranties claims, and higher customer goodwill. Firms may
also command premium prices based on product differentiation and
improved quality. Indeed, customers are sometimes willing to pay a
premium price to get better quality (Porter, 1980, 1985), whether it is
perceived quality or real. Firms that deliver products that match customer
quality requirements may capture market share and build customer loyalty.

1.2 Research Problem

The governments are under tremendous pressure to sustain
manufacturing growth to improve quality of life of their citizen.
Unfortunately, the manufacturing sector consumes lot of energy and other
resources and emits large amounts of greenhouse gases which increase
environmental problems like climate change and global warming (Mittal
and Sangwan, 2014).

Consumer pressure, government regulations, and stakeholder demands
for a competitive edge have forced industries to consider their
environmental and social impacts in addition to their economic status. These
pressures have led many businesses to adopt Sustainable Supply Chain
Management (SSCM) practices (Mathivathanana et al, 2018). With today’s
global awareness of environmental risks as well as the pressing needs to
compete through efficiency, manufacturing systems are evolving into a new
paradigm (Deif, 2011).

Compliance with sustainable regulation obliges the supply chain
members to implement possibly costly adaptation processes that can affect
their competitiveness and profits as much as they transform
production/service methods and systems (Abbasi and Nilsson, 2012). Also,
Walkera and his colleagues (2008) argue that cost and customer desire for
lower price may inhibit environmental goals.

In regard to “goal 3: good health and wellbeing” under the SDGs,
pharmaceutical companies are addressing this goal from the viewpoint of
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improving access to healthcare. There are many people with insufficient
access to the healthcare they need due to the lack of available treatments,
poverty, challenges in healthcare systems and limited healthcare
information.

Based upon the exploratory study and the literature review, the problem
of this study can be formulated in the following statement.

“The typical organization's supply chain generates far more social and
environmental costs than its own operations, so they are under enormous
pressure to sustain their supply chain management practices, which is
accompanied by a fear of paying a high cost in the short term to be
sustainable, and this is due to a lack of understanding of the relationship
between SSCM practices and product quality”.

To bridge this research gap, therefore, this study proposes a theoretical
model to investigate how SSCM may affect product quality and in turn how
SSCM may improve product quality. Accordingly, this study attempts to
answer the research questions:

» RQ1 Which practices are commonly applied in SSCM?

» RQ2 Is there any impact on the product quality in the organization?

If yes,
» RQ3 what is that impact?

1.3Research Hypothesis

To answer the research questions and achieve the objectives of this
research, the following hypothesis is proposed:
+ HO1 There is no significant relationship between SSCM practices
and company’s product quality.
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Figure (2) Research Model

SSCM PRACTICES

Sustainable
supplier
management

Sustainable
operations and risk
management (focal

company)

Pressure &
incentive
manadement

Other SSCM
practices

The research aims to contribute to providing new insights for managers
in the above associations through a large-scale survey-based study which
provides empirical evidence that has been scarce in SSCM field.

2. Research method

The research population was based on data from the Central Agency for
Public Mobilization and Statistics (CAPMAS, 2018) in its fifth Economic
Census (EC), which is the primary source of information on Egypt's
economic activities. The sample is selected from the 350 pharmaceutical
enterprises operating in Egypt, with 12 firms (3.43 percent) belonging to the
governmental sector and 338 firms (96.57 percent) to the private sector.
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Because sustainable supply chain practices are well-evidenced at these
corporations in particular when compared to other corporations in different
industries, the research study was applied to public, private, and
multinational pharmaceutical corporations working in Egypt as a
manufacturing-based supply chain setting.

The survey's respondents were mostly people who work in SCM or OM
jobs (including CEOs, presidents, directors, supply chain managers,
operations managers, R&D managers, general managers, supervisors, and
senior employees) who have a good understanding of SSCM and
organizational culture. Respondents who worked for distribution
pharmaceutical companies rather than manufacturing and production
pharmaceutical enterprises were removed from the study.

The sample method to be utilized will be probability sampling. This
method will be used to ensure that every member in the population has an
equal and independent chance of being selected to be included in the
sample. The sample size was determined according to the following

formula:
= 31?":"1—?’]'
2

By solving the previous equation for = yields the following

result:

. 156" (.5)(1-5
Sample size = + = 384 manager

This study was designed to investigate the relationship between the
sustainable supply chain management practices and the product quality in
the pharmaceutical companies. The instrument of collecting data for this
study was a questionnaire containing 36 questions. CEQOs, presidents,
directors, supply chain managers, operations managers, Research and
Development managers, general managers, supervisors, and senior staff in
manufacturing, supply chain management, and operations positions who
have sufficient knowledge of SSCM and organizational culture were given
self-administering questionnaires with cover letters that ensured
confidentiality and data aggregation. To discover appropriate contacts in
public, commercial, and multinational pharmaceutical businesses
functioning in Egypt, the researcher employed personal contact (phone
conversations and face-to-face), email, and supply chain and sourcing
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groups within business-related social networks such as LinkedIn. To
enhance the response rate, follow-up phone calls and emails were made
every two weeks. A total of 241 of the 483 questionnaires issued have been
returned, completed, and are available for further analysis, resulting in a
response rate of 49.90 percent. The survey questionnaire was prepared based
on validated and reliable measurement scales found in the literature. The
items of the questionnaire are presented in the Appendix.

The instrument of collecting data for this study was a questionnaire that
consisted of three major parts; Part (I )Sustainable supply chain
management practices, Part (I1) product quality and Part (Ill)asked for
demographic characteristics.

Part (1) Sustainable Supply Chain Management practices: the
questionnaire that was used is multidimensional SSCM practices that was
adapted from Tan and Zailani (2016), Hamdy et al., (2018), Das (2017),
Paulraj et al., (2017) and Dai et al., (2014). Part (I1) Product Quality:
product quality is assessed by 5 items; the items are adapted from
Aboelmaged (2018). A five-point Likert-type scale was used to assess the
capabilities of a firm compared to the average in the industry. Respondents
were asked to indicate items that best describe the extent they agree or
disagree (1 = strongly disagree, 2 = disagree, 3 = neither agree nor disagree,
4 = agree, 5 =strongly agree).

Moreover, in part (IMI) the questionnaire captures various
descriptive variables that profile the respondents’ demographics (i.e. age,
gender, work experience and organizational position). Responses to each of
these demographics are captured using nominal scale with multiple items.

3. Results and analyses

Here, the field study including the results of data analysis that was
collected from directors, CEO, supply chain managers, operations managers,
R&D managers and others at different pharmaceutical companies and
knowing their different opinions through distributing a questionnaire list,
which was designed especially for this purpose. Descriptive analysis of the
study variables and questions are included. The proposed hypotheses were
then tested by using the suitable statistical methods, in order to provide
answers for the study questions.
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4.1 The Reliability and Validity of the Questionnaire:

Reliability analysis was conducted to investigate the internal consistency
of the questionnaire. The internal consistency reliability means the extent to
which there is cohesiveness among the questionnaire’s items that has been
used in the field study Yang and Green (2011). The coefficients of
Cronbach Alpha (a) were calculated to measure the internal consistency
reliability. According to Yang and Green (2011) the acceptable values of
Cronbach Alpha coefficients range from 0.60 to 0.95.

Validity is also required in order to ensure the adequacy of the
measurement’s instruments. The validity coefficient is equal the square root
of alpha Cronbach coefficient, it has to be in the needed limit (equal or more
than 60%) Yang and Green (2011).

The Alpha coefficient of total SSCM practices, which represents the
independent factor is equal 0.957 and the validity coefficient equals
0.97826, which also is within the acceptable value. coefficient equals
0.97826, which also is within the acceptable value. On the other side, the
Alpha coefficient of the product quality, which represents the dependent
variable is equal 0.874 and the validity coefficient equals 0.93488, which
also is within the acceptable value.

4.2 Descriptive Analysis of the Participants:

In this part the researcher will provide a profile analysis about the
participants in the field study which describes their demographic attributes.
The following demographic data were collected: age, gender, job title and
years stayed at the organization in public, private and multinational
pharmaceutical companies.

The following tables summarizes the demographic data of the
participants and characteristics of the companies.
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Table (1) The Sample’s Profile

Demographic Variables Publlg Prlvatt_a Multlnatlpnal Total
companies companies companies

- 0, 0, 0,

Fro;ngZO 12 498% | 32 13.28% 12 | 4.98% 56 | 23.2%

- 0, 0, 0,

Frog1929 24 9.95% | 71 29.5% 29 | 12.03% | 124 | 51.5%

- 0, 0, 0,

Age FroAr?g39 12 498% | 18 7 47% 13 | 5.93% 43 | 17.8%
Frog1049- 12 4.98% 0 0% 6 2.49% 18 | 7.5%

Total 60 [ 24.9% | 121 | 50.2% | 60 | 24.9% | 241 | 100%

Male 24 | 9.95% | 90 | 37.34% | 54 | 22.41% | 198 | 82.2%
Gender Female 6 | 249% | 31 | 12.86% | 6 2.49% 43 [ 17.8%
Total 60 | 24.9% | 121 | 50.2% | 60 | 24.9% [ 241 | 100%

Manager | 24 | 9.95% 2 0.80% | O 0% 26 | 10.8%

Supply
Chain 19| 7.89% | 47 | 19.50% | 43 | 17.84% | 109 | 45.2%
. Manager
Jobtitle 175 0 ations 0.80% | 1 4| 160% | 7 | 29%
2 0.40%
Manager
Other 15| 6.22% | 71 | 29.5% | 13 | 5.93% | 99 | 41.1%
Total 60 | 24.9% | 121 | 50.2% | 60 | 24.9% [ 241 | 100%
0, 0, 0,
Under 2 0 0% 6 2 49% 5 2.0% 11 | 4.6%
years
Years 2-5years |12 | 4.98% | 32 | 13.28% | 7 2.90% | 51 | 21.2%
stayed at the | 6-10years | 6 | 2.49% | 33 | 13.69% | 18 | 7.47% | 57 | 23.7%
organization 0 0 0
g O;/g;rio 42 17.43% | 50 20.7% 30 | 12.45% | 122 | 50.6%

Total | 60 | 24.9% | 121 | 50.2% | 60 | 24.9% | 241 | 100%
Source: statistical results
As the researcher can notice from table (1),

Approximately more than half of this study’s participants (51.5%) fall
in the age category from 29 years old to 39 years old and respondents from
49 years old to 60 years old were only 7.5%. Also, the majority of the
respondents were male (82.2%) while 17.8% only were females. Supply
chain managers represent 45.2% of the total participants of the study then
comes Research and Development mangers with 41.1%, while managers
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and operations managers represent only 13.7% of the total participants of
the study. Additionally, we can notice that more than 50.6% of the
respondents have more than ten years of professional experiences, and the
fewest percentage (4.6 %) have less than two years of professional
experiences. Furthermore, the response rate from the private pharmaceutical
companies is 50.2% while the response rate from both the public and
multinational pharmaceutical companies was the same with 24.9%.

4.3 Testing the Study’s Model and Hypothesis:

In this part, proposed research hypotheses were tested to figure out the
answers to research questions through a series of correlation and regression
analysis.

First: the correlation

Table (2)
Correlation Matrix for Company’s SSCM Practices and Product Quality
Model
YQ M MU MF MD MO
Pearson ** *x * *%x *x
YQ | Correlation 1 677 .600 549 707 .660
Sig. (2-tailed) 0.000 0.000 0.0ve 0.000 0.000
Pearson **% ** Ex £z *k
M Correlation 677 1 .928 914 .933 .920
Sig. (2-tailed) 0.000 0.000 0.000 0.000 0.000
Pearson *k ** £z £z Ex
MU | Correlation .600 .928 1 .803 .853 164
Sig. (2-tailed) 0.000 0.000 0.000 0.000 0.000
Pearson * *x ** *k **
ME | Correlation .549 914 .803 1 170 197
Sig. (2-tailed) 0.0Y¢ 0.000 0.000 0.000 0.000
Pearson **% *% *%k *k **
MD | Correlation 707 707 .853 770 1 .841
Sig. (2-tailed) 0.000 0.000 0.000 0.000 0.000
Pearson *k *k *%k ** **
MO | Correlation .660 920 .764 797 .841 1
Sig. (2-tailed) 0.000 0.000 0.000 0.000 0.000

* Correlation is significant at the 0.05 level (2-tailed).
** Correlation is significant at the 0.01 level (2-tailed).

Statistical results
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From table (2):

The correlation coefficient with only two star (**) can express a strong
significant association at 1% significance level, such as the correlation
coefficient between MU (Sustainable Supplier Management (Upstream))
and YQ (product quality), MD (Pressure & Incentive Management
(Downstream)) and YQ (product quality), and finally MO (other SSCM
practices) and YQ (product quality) are (.600**, .707** .660**)
respectively, which means there is a positive correlation between each of
them. While, the correlation coefficient with only one star (*) can express a
significant relationship at 5% significance level, such as the correlation
coefficient between MF (sustainable operations and risk management (focal
company)) and YQ (product quality) which is (.549*) meaning a significant
association between them.

Additionally, the researcher notes that the correlation coefficients
between MU and MF, MU and MD, MU and MO, MF and MD, MF and
MO, and finally MD and MO are (.803**,.853**, .764**, .770**, .797**,
.841**) respectively, which mean there are positive correlations between
them.

As a result, the researcher rejects the null hypotheses and accepts the
alternative hypotheses that there is significant relationship between SSCM
practices and product quality in the pharmaceutical companies.

Second: The coefficient of determination - Goodness of fit
Table (3) (Model Summary)

Adjusted Std. Error of

Z
Model | R R RZ the Estimate

F Sig.

6 .720a | 0.518 0.510 0.50202 63.375 .000

a. Predictors: (Constant), Other SSCM practices, Sustainable supplier management
(upstream), Sustainable operations and risk management (focal company), Pressure &
incentive management (downstream)

Statistical results

From the above table (3), it is clear that total correlation (R) equal
(.720). The coefficient of determination (R*) equal to (0.518), and this
indicates that the independent variables (SSCM practices) explain (51.8%)
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of any change in competitive capabilities. In addition, the regression model
statistically significant when the F test is significant at level of confidence

(.95).

Third: Coefficient table

Table (4) (Coefficient of Model)
Collinearity
Unstandardized | Standardized Statistics
Model Coefficients Coefficients T Sig. Tolerance
VIF
Std.
B T Beta
(Constant) 1.761 | 0.179 9.840 | .000
Sustainable 0.423
Supplier
Management 0.528 0.132 0.499 4.001 | 0.000 2.365
(Upstream)
sustainable 0.733
operations and
risk
management 0.559 0.105 0.557 5.321 | 0.000 1.365
(focal
company)
Pressure & 0.377
Incentive
Management -0.075 | 0.076 -0.085 -0.980 | 0.328 2.654
(Downstream)
other SSCM 0.826
practices 0.237 0.082 0.270 2.906 | 0.004 1.211

Statistical results
Hypotheses tests

Null hypothesis: beta coefficients equal to zero (=0)
The alternative hypothesis: beta coefficients are not equal to zero (#£0)

The previous table shows the values of independent variables
coefficient and the researcher finds that the model variables are statistically
significant at a confidence level (0.95), and then reject the null hypothesis
and accept the alternative hypothesis that the independent variables have
real value coefficients different from zero and they have a real impact on the
product’s quality.
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Also, Variance Inflation Factor (VIF) for every variable of
independent variables coefficient did not exceed the maximum value of its
best and which is equal to (5).

Four: Regression equation

YQ = b, + byMU + b,MF + b,MD + b;MO

The product quality = 1.761 + 0.528 (Sustainable Supplier Management
(Upstream)) + 0.559 (sustainable operations and risk management (focal
company)) - 0.075 (Pressure & Incentive Management (Downstream)) +
0.237 (other SSCM practices)

Results: The researcher rejects the null hypotheses and accepts the
alternative hypotheses that there is significant relationship between SSCM
practices and the product’s quality in the pharmaceutical companies.

4. Discussion

The researcher discovered that SSCM practices are substantially
related to product’s quality after evaluating the research hypothesis. Product
quality was found to be positively related to sustainable supplier
management (upstream), sustainable operations and risk management (focal
company), and other SSCM practices. This indicates that any increase or
decrease in SSCM practices, including sustainable supplier management
(upstream), sustainable operations and risk management (focal company),
pressure and incentive management (downstream), and other SSCM
activities, will explain any increase or decrease respectively in product
quality. On the other hand, product’s quality was found negatively related to
pressure and incentive management (downstream), this indicates that any
change in pressure and incentive management (downstream) will affect
negatively on the product quality.

Finally, this research shows that there is a link between sustainable
supply chain management (SSCM) practices and product quality in
Egyptian pharmaceutical firms.

5. Limitations and future research

It's critical to recognize the limits of our work, which could lead to new
avenues for research in the future.
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To begin, the results' representativeness relied on survey data rather than
experimental research approaches.

Second, the response rates were stated to be 49.90%. Although this
response rate is respectable, it raises questions about the discrepancies
between individuals who responded to the survey and those who did not,
possibly showing a selection bias.

Finally, directors, CEOs, supply chain managers, operations managers,
R&D managers, and other executives from public, private, and
multinational pharmaceutical enterprises were included in the sample.
Because several organizational characteristics are different from those in
these pharmaceutical enterprises, the results should be cautiously
extrapolated to other organizations in different sectors of different
industries.

Fourth, the research sample was made up of 82.2 percent men and only
17.8 percent women, indicating a possible gender bias in the sample.

This study included a number of managerial contributions as well as a
number of theoretical contributions. Some of the contributions are as
follows:

= Providing information to SC managers on the most conducive

practices that their peers consider to be important in general.

= Providing practitioners with a better knowledge of the scope of both

the challenges and opportunities associated with long-term supply
chain management.

= Providing a roadmap for tackling sustainability concerns and

developing successful SSCM for practitioners.

= Future SSCM research should use a bigger sample size to better

validate the current findings in other circumstances, which will help
firms achieve more sustainable manufacturing.

= Future research could look into how each SSCM practice affects a

company's competitive advantage. In the future, this effect could be
investigated further in specific business areas.

= Future research that replicates this study across several industries

and sectors will aid in our understanding of how sustainable supply
chain management methods affect product quality.
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Appendix:

Questionnaire

You are being asked to take part in completing a questionnaire
that will take approximately about 15 minutes related to a research titled
“the relationship between Sustainable Supply Chain Management
Practices and the product’s quality in the Pharmaceutical
Companies in Egypt”. The study is being conducted with the approval
of the Business Administration Department, Faculty of Commerce,
Menoufia University.

We’d be honored if you agree to participate. Your response is very
important to the success of this study. Responses will be confidential
and used only for this research purpose. The results will be collectively
reported without references to a specific person or company.

To sum up this is a short survey about the relationship between the
sustainable supply chain management and its practices and their impact
on the product’s quality. In each section of the questionnaire, you will
be given specific instructions. Please carefully answer each question.

If you need any further information about the research, please don’t
hesitate to contact me at shiry.ibrahim@yahoo.com

Many thanks for your assistance and cooperation.
Part (one): Sustainable Supply Chain Management (SSCM) practices
By adopting SSCM practices, the organization has achieved the

following (1) Not at all true, (2) Scarcely true, (3) Somewhat true, (4)
Considerably true, (5) Absolutely true.

SSCM practices 112]3)4]|5

Sustainable supplier management (upstream):
= Suppliers are selected using environmental criteria.
= Cooperation with suppliers for sustainable objectives.
= Provides suppliers with design specifications that
include green or environmental requirements.
= Ensure purchased components are free of undesirable
items or hazardous materials.
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SSCM practices

3

415

We develop a mutual understanding of responsibilities
regarding sustainability performance with our suppliers.
Provide suppliers periodically with feedback about their
sustainability performance.

Ensure suppliers have ISO 14001.

Sustainable operations and risk management (focal
company):

The design of our processes is heavily dependent on
sustainability goals.

Evaluating our existing processes to reduce their impact
on the environment.

Design of product for reduced consumption of material
and/ or energy.

Design of product for reuse, recycle and/or recovery of
materials.

Design of product to avoid or reduce use of hazardous
products.

Design of products for reducing emissions of production
processes.

Packaging meets environmental standards.

Make sure that packaging uses renewable or recyclable
content or can be reusable.

Minimize the use of packaging materials.

Pressure & incentive management (downstream):

Sustainability is considered in warehousing and
materials management.

Determination of quantity based on information
systems.

Development of collaborative arrangements with trading
partners to manage inventory of functional products
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SSCM practices 112]3)4]|5
(non-critical medical supplies) with high and stable
demand.

= Products are stored at appropriate distribution points
close to customers in the supply chain.

= Collect unwanted products from customers for
recycling, reclamation of materials, reuse or
remanufacturing.

= Improvement in the corporate image of our firm in terms
of the same being responsible towards its employees.

= Improvement in the corporate image of our firm in terms
of the same being responsible towards the community.

Other SSCM practices:

= Uses Supply Chain IT software to provide access and
reporting of transaction data between your company and
its supply chain members.

= Regular inspection and maintenance of environmental
protection facilities and equipment.

= Collaborates planning with suppliers to enable alerts of
potential supply disruptions.

= Acquisition of ISO 14001 certification.

Part (Two): The Product Quality
Listed below are critical success factors for competing (by the

product quality) in an industry. For each of the item below, please circle the
number that best describes the extent to which you agree or disagree with
the following statements. (1 = strongly disagree, 2 = disagree, 3 = neither
agree nor disagree, 4 = agree, 5 =strongly agree)
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Product quality 112 |3 |4 |5

= Qur goods are of high quality.
= Defects in our goods are appropriate.

= Specifications of good are appropriate.
= Working conditions and safety are appropriate.
= Goods do not harm the environment.

Part (Three): Demographic characteristics

= Age From 20-29
From 29-39
From 39-49
From 49-60
Gender Male
Female
Job Title Manager
Supply Chain Manager
Operations Manager
Other
Years stayed at the organization Under 2 years
2-5 years
6-10 years
Over 10 years
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